▶ The research of the history of the society faces a number of problems that are addressed.
▶ The history of the German Radiological Society will provide an interesting insight into a comparatively young and interdisciplinary field. Zusammenfassung ! Das Anliegen der Autoren ist die Würdigung und kritische Betrachtung bestehender Aufarbeitungsbestrebungen der Geschichte der Deutschen Röntgengesellschaft in der Zeit des Nationalsozialismus 1933 -1945 mit dem Ziel, bestehende Desiderate zu ermitteln und die daraus entstehenden Forschungsperspektiven zu eröffnen. Sowohl hinsichtlich konkreter Einzelbiografien von Röntgenologen (Mitgliedern der DRG, Tätern und Opfern) und deren Karrieren vor und nach 1945 als auch hinsichtlich der Bedeutung der Interdisziplinarität des Faches und seiner zur Zeit des "Dritten Reiches" vorherrschenden mangelnden institutionellen Verankerung gibt es Nachholbedarf. Des Weiteren wird die vergleichsweise schwierige Ausgangslage der Aufarbeitung der Geschichte der DRG näher erläutert. 1 At this point we would like to thank our colleague Matthis Krischel for providing significant information and constructive criticism.
A comparison of the state of research in the individual medical disciplines shows that the current initiatives of the German Radiological Society and organized radiology and its protagonists are lagging behind the efforts of many other medical societies and disciplines. Although the inclusion of Ernst Klee's article in the anniversary edition of the German Radiological Society in 2005 and Gabriele Moser's presentation at the 95 th German Radiology Congress 2014 have laid the groundwork for a critical analysis [4 -8], other professional societies, e. g., the organizations of urologists, dermatologists, occupational physicians, ophthalmologists, and pediatricians, have already conducted (multiple) comprehensive and informative studies on this topic [9 -18] . Ernst Klee provided a first basic look at the history of radiology in National Socialism in the indicated four-page article in the publication commemorating the 100 th anniversary of the Radiological Society from 2005 [4] . Radiation sterilizations, the expulsion of Jewish physicians, human experiments, and professional continuity after 1945 were discussed for the first time in this article in the context of the history of the German Radiological Society. However, the results were not new but rather a slightly revised version of a chapter from Klee's book "Deutsche Medizin im Dritten Reich" [German Medicine in the Third Reich] [4, 19] . Early efforts of the German Radiological Society to address the past were thus characterized by the society presenting results acquired and published in other contexts to their own scientific community; the chapter also has the ambiguous title "Röntgenverfolgung" [X-Ray Monitoring]. It focuses on radiology and several radiologists while the German Radiological Society as a professional society and its possible institutional involvements are not addressed. In 2010 the German Radiological Society commissioned historian Gabriele Moser to study the history of the professional societies in the Third Reich, which was followed by a similar project by the German Society for Radiooncology (DEGRO) in 2012 [5, 20] . Moser compiled a list of 165 radiologists who were classified as Jewish according to Nazi laws and lost their license to practice medicine in 1938 [20] . Moreover, she was able to present the current research results in the form of a presentation at the 95 th German Radiology Congress 2014 and in "Röntgenfortschritte" [Advances in Radiology]. Nevertheless, attempts made to date to address the past cannot be viewed as complete or sufficient, particularly in direct comparison with the studies of other professional societies and their results. In addition to biographies, the role of leading experts, and professional continuity after 1933 and 1945, the (self-) synchronization of a professional society, the development of the discipline, the relationship to race ideology and national health, the expulsion and emigration of Jewish members, the process of coming to terms with the past and dealing with its own history after 1945 are typically at the center of research regarding medical professional societies in the "Third Reich" and in the post-war period [21, 22] . Against this backdrop, the goal of the present article is to classify the current state of research, to identify research goals, to provide possible explanations for current gaps in research, and to determine concrete research prospects. The article is based on a systematic analysis and review of the relevant secondary literature, analysis of the degree of specialization of radiology during the "Third Reich" and on a partial review of archives. These include the Federal Archive Berlin, the Federal Archive-Military Archive Freiburg, the Archive of the German Röntgen Museum, and various university and municipal archives.
Radiology and National Socialismattempts to explain an unresolved relationship ! As already indicated, the German Radiological Society is comparatively late to address its role in the "Third Reich". However, this circumstance alone cannot explain the still insufficient state of research and the still underestimated need for research. In fact, the situation of the German Radiological Society and its representatives in the years between 1933 and 1945 differed in our opinion in multiple regards from that of many other medical societiesa fact that has complicated and continues to complicate the necessary reappraisal of the past. The major reasons for this are (1) biographical anomalies and difficulties that affect the state of research, (2) the comparatively minimal level of institutionalizationas evidenced by the low number of professorships and chairs by 1945and a still comparatively heterogeneous professional qualification, (3) source-related obstacles and (4) the special role of the discipline and its specific functions in the framework of Nazi medicine, namely in the areas of radiation sterilization and human experiments. All aspects will be discussed more closely in the following.
Biographical anomalies and difficulties
Review of the people in question for orientation purposes shows that many relevant radiologists and members of the German Radiological Society died before 1945 or at the end of the 1940s/start of the 1950s so that they didn't have to answer for their actions after the war or start a post-war career that may have attracted the attention of the public and relevant research: For example, Karl Frik, head of the German Radiological Society from 1934 to 1938, died in 1944 [4]. Hans Holfelder, who was the head of the SS-Röntgensturmbann [X-Ray Battalion] and a professor in Frankfurt, died at the end of 1944 [23, 24] . Friedrich Berner, who was an SS-Hauptsturmführer [SS captain], head of the Hadamar euthanasia center, and another member of the Röntgensturmbann, died in 1945 [25] . Carl Hermann Lasch, who was the deputy chairperson of the German Radiological Society starting in 1938 and was later employed at the University of Poznan, has been missing since 1945 [26] . Rudolf Grashey (1876 -1950) was a cofounder of the German Radiological Society in 1905 and a longtime editor of "Fortschritte auf dem Gebiet der Röntgenstrahlen" and starting in 1928/29 became the first person to hold the position of a permanent chair of radiology in Germany [27] . Fedor Haenisch (1874 -1952) served from 1913 to 1945 as the head physician of the radiology department of the General Hospital Hamburg-Barmbek. For the years 1933 to August 1943, he is listed as a member of the Nazi party and various other party organizations such as the German Labor Front and the National Socialist People's Welfare. The reasons for the termination of his party membership in 1943 must still be clarified [28] . Carl Alexander Lorey (1880 -1949) helped to establish the radiology de- partment at the University Medical Center Hamburg-Eppendorf before becoming the head physician at the Bethanien Hospital in Hamburg in 1934. Any involvement in National Socialism is not known, but comprehensive biographical research has not yet been performed [29] . A study of the biographies of leading members of the German Radiological Society and relevant radiologists in the years from 1930 to 1955 is currently being performed by the authors.
Low level of institutionalization and heterogeneous qualification
In addition, radiology was a relatively new and not yet fully developed discipline that had not yet become fully established at universities when the National Socialists seized power. Therefore, chairs had only been established in Cologne, Frankfurt, Hamburg, Berlin, and Leipzig by 1945. Many radiology departments were run by dependent institute or department heads, who in most cases were "only" so-called "also radiologists", i. e., physicians with a double qualification or specialists in other disciplines who also worked with radiation [27, 30] . In light of this, it is not surprising that the comprehensive study of the history of the medical schools in the past two decades has provided little indication of the involvement of physicians working in radiology. For these reasons, conclusive information also cannot be expected in the future. In addition, with respect to the professional society, the extent to which the mentioned "also-radiologists" wanted membership in the German Radiological Society, felt connected to the society, and had a political interest in radiology must be determined. It can be assumed that due to the described professional profile many radiologists did not have the opportunity or possibly had little interest in reaching the highest professional and political ranks of the professional society and therefore attracted little or no attention after 1945 in medical history research.
Difficult state of source materials
Moreover, the state of source materials can be categorized as difficult: There is often a lack of comprehensive documentation for the persons in question and in many cases the extent to which person-related documents are still stored at hospitals and individual departments and are accessible for research must be clarified. This is further complicated by the above-mentioned early death of all protagonists of this discipline. Incomplete records regarding the history of the German Radiological Society also complicate the situation. The incomplete nature of the records of the history of the german radiological society obsure the situtation. Additionally, the archival records of the Society in the German Röntgen Museum are from the post-war period [20] .
Special role of the discipline and its specific functions in Nazi medicine
A look at possible discipline-specific involvement of contemporary radiologists in Nazi health policy highlights two fields of action: The radiation sterilizations performed during the "Third Reich" and the human experiments involving X-rays performed in the concentration camps.
In contrast to the euthanasia crimes, radiation sterilization was legally authorized. Even after 1945 under the occupying forces and in the early federal republic, such procedures were not fundamentally viewed as a crime from a legal standpoint and were thus given comparatively little attention even in post-war Germany. The need to address this topic has been largely "overlooked" for a long time [31, 32] . Quantitative aspects presumably contributed to this: In total, the number of radiation sterilizations compared to surgical procedures is estimated to be low. However, Behrendt and Schäfer stated that these numbers can deceive since the Reichsärztekammer [Reich Physicians' Chamber] criticized the high number of radiation sterilizations performed for the purpose of making the subject infertile without indication in 1941 [27, 33] . Consequently, procedures were presumably not or not fully registered. The (currently known) human experiments involving Xrays in the concentration camps are complex and difficult to categorize. They were not performed by radiology specialists (so-called "only radiologists") but by "also radiologists". When radiology specialists were involved, the experiments were not X-ray or radiation experiments. For example, starting in 1937 the radiologist Georg August Weltz was a member of the advisory board of the German Radiological Society and Sigmund Rascher's supervisor for the infamous high-altitude experiments at the Dachau concentration camp. He was acquitted at the Nuremberg Doctors' Trial [34, 35] . However, the gynecologist Karl Ehrhardt experimented with X-ray contrast agents in fetuses to study intrauterine life processes. Carl Clauberg (also a gynecologist) sought an alternative X-ray contrast agent, and the surgeon Horst Schumann tested methods for mass sterilization, including exposure to radiation [36] .
Research goals and perspectives ! The apparent lack of or relatively low participation of the members of the German Radiological Society in the NS regime is most likely due to scarce archival resources and the lateness at which the society began to study its past. It is also caused by the other special circumstances mentioned in previous paragraphs. Despite, or rather because of, the difficult state of source materials and the other difficulties, additional research regarding the biographies of leading radiologists and members of the German Radiological Society and their political commitment, e. g. in the form of party and organization memberships or important offices, is essential. Specific research questions are particularly important in this regard. The attitude of the physicians working in radiology and their participation in the race-related goals and activities of the regime must be determined in order to be able to reliably assess the extent of their personal involvement. Questions regarding professional continuity in the careers of the representatives of the discipline after 1945, possible adaptation to the new political systems and conditions in the early days of the federal republic and the GDR, and the degree of personal critical reflection and accountability in the post-war period must also be answered. The particular conditions, characteristics, and details of the (self-) synchronization of the professional society, its influence on the strengthening and consolidation of the discipline in the "Third Reich", and particularly the relationship to race ideology and national health as well as the process of coming to terms with the past and dealing with the own history after 1945 are of interest with respect to the German Radiological Society. Another insufficiently studied area is the expulsion and exclusion of colleagues and members of the German Radiological Society classified as Jewish after 1933 and their subsequent fate. Finally the acquired knowledge (a) must be analyzed and interpreted against the specific backdrop of the political development of radiology and (b) be incorporated into the context of the time of National Socialism and the post-war period in both German states after 1945. In summary, it must be stated that the study of the history of radiology and the German Radiological Society during National Socialism is still in the early stages. In the future the identified difficulties and hurdles must be overcome and the resulting gaps in research must be filled to the greatest extent possible while taking into account the specific characteristics of radiology. These specifics make the history of the German Radiological Societydespite possible difficulties and imponderablesa fertile and promising field of research, particularly with respect to the development of the professional society of a comparatively new and interdisciplinary discipline.
